3.5.1.6 AIRCRAFT HAZARDS

REVIEW RESPONSIBILITIES

Primary - Sttira—AratvysisBranch—<SAB)> Probabilistic Safety
Assessment Branch (SPSB)

Secondary - None

I. AREAS OF REVIEW

For this section of an early site permit application, the fhe
staff reviews the applicant's assessment of aircraft hazards. The
purpose of the review is to asstreensure that the risks due to
aircraft hazards are sufficiently low. Probabilistic
considerations may be used to demonstrate that aircraft hazards
need not be a desian basis concern. Otherwise. a desian basis
aircraft event. involvina potential effects of aircraft impacts
and fires. is identified for consideration with respect to a
nuclear oower pnlant or pnlants of specified tvpe that might be
constructed and operated on the proposed s1te HertHHeation—s
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The SABSPSB reviews the applicant's assessment of aircraft
activities in the vicinity of the propbosed site hazards—to—the
ptart and determines whether or not the hazards associated with
these activities trev should be identified as desian basis events
for a plant or plants that might be constructed on the site.

are—thrcorporated—into—the ptant—destegn—basts,—the—SAB In such
cases, the SPSB identifies and describes the design basis
aircraft in terms of aircraft weight, speed, and other
appropriate characteristics.
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IT. ACCEPTANCE CRITERIA

SABSPSB acceptance criteria are based on meeting the relevant
requirements of one of the following sets of regulations:
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1. 10 CFR Part 100.20— as it relates to the reauirement that
site characteristics be evaluated to determine whether
individual and societal risk of potential plant accidents is
low. §166-16—7as it retates—toindicating—that—theSsite
: o . . . ) ) E

%6w—%%%k—@%—ﬁub%%ﬁ—exﬁﬁsu%e— Thws requwrement is met 1f the
probability of aircraft accidents resutting—in having the

potential for radiological consequences greater than 10 CFR
Part 100 exposure guidelines is Tless than about 107 per
year (see SRP Section 2.2.3). The probability 1is considered
to be Tess than about 107 per year by inspection if the
distances from the ptant site meet all the requirements
listed below:

(a) The ptant site-to-airport distance D is between 5 and
10 statute miles, and the projected annual number of
oberations is less than 500 D%, or the plant
site-to-airport distance D is greater than 10 statute
miles, and the projected annual number of operations is
lTess than 1000 D?,

(b) The ptant site is at Teast 5 statute miles from the
edge of military training routes, including lTow-level
training routes, except for those associated with a
usage greater than 1000 flights per year, or where
activities (such as practice bombing) may create an
unusual stress situation,

(c) The ptant site is at least 2 statute miles beyond the
nearest edge of a federal airway, holding pattern, or
approach pattern.

I[f the above proximity criteria are not met, or if sufficiently
hazardous military activities are identified (see item b above),
a detailed review of aircraft hazards must be performed. Aircraft
accidents which could lead to radiological consequences in excess
of the exposure guidelines of 10 CFR Part 100 with a probability
of occurrence greater than about 1077 per vear should be
considered in the desian of the a plant or plants that might be
constructed and operated on the site. If the results of the
review do not support a finding that the risk due to aircraft
activities is acceptably low, then a determination of
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accentabilitv with respnect to nrotection aadainst aircraft impacts
and fires will need to be made for the specific nlant desian at
the combined 1icense (COL) stade in accordance with the review

procedures of SRP sect1on 3.5.1.6. %he—Ge%+gﬂ—ba%+%—aﬁﬁeﬁ%aﬁﬁe

ITT. REVIEW PROCEDURES

The reviewer selects and emphasizes aspects of the areas covered
by this SRP section as may be appropriate for a particular case.
The judgment on areas to be given attention and emphasis in the
review is based on a inspection of the material presented to see
whether it is similar to that recently reviewed ofr for other
plants and/or sites and whether items of special safety

stgrifieant significance are involved.

The staff's review of the aircraft hazard assessment consists of
the following steps:
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1. Aviation Uses. Data describing aviation uses in the

airspace near the

proposed site, including airports and
afrd their approach paths, federal
airways, Federal Aviation Administration
(FAA) restricted areas. and military
uses is obtained from the site
descrintion section of the safety
assessment Seectton 221222 ofthe
SAR. For many cases, no detailed
analysis need
be made as the
probability can
be judged
adequately low
based on a
comparison with
analyses
previously
performed
(Refs. 5, 7, 8,
9 and 10). In
general,
civilian and
military maps
should be
examined to
verify that all
aviation
facilities of
interest have
been
considered. In
the process,
the reviewer
should develop
an independent
assessment of
the aircraft
hazards.
Communications
with agencies
responsible for
aircraft
operations and
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the evaluation
of aircraft
operational
data may be
utilized.

2. Airways. For situations where federal airways or aviation
corridors pass through the vicinity of the site. the
probability per year of an aircraft crash on the site

erashing—ato—the—ptant (P.,) should be estimated. This

probability will depend on a number of factors such as the
altitude and frequency of the flights, the width of the
corridor, and the corresponding distribution of past
accidents.

One way of calculating Py is by using the following
expression:

=Cx N x A/w
where:
C = inflight crash rate per mile for aircraft using airway,

w = width of airway (plus twice the distance from the airway

edge to the site when the site is outside the airway)
in miles
N = number of flights per year along the airway, and

A = effective site area ofptafit in square miles.

This gives a conservative upper bound on aircraft impact
probability if care is taken in using values for the
individual factors that are meaninaful and conservative. The
use of the site area. in particular. is conservative. since
tvbpicallv plant area is sianificantlv smaller than the site
area. In the event that this leads to the identification of
an aircraft hazard as a desian basis event. the site may
still be accepntable if the use of a propbosed plant area
reduces the crash probability to within the acceptance
criteria. For commercial aircraft a value of C = 4 x 10°%
(Ref. 11) per aircraft mile has been used. For heavily
traveled corridors (greater than 100 flights per day), a
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more detailed analysis may be required to obtain a proper
value for this factor.

Civilian and Military Airports and Heli-Ports (Refs. 2, 4,
and 14). The probability of an aircraft crashing into the
site should be estimated for cases where one or more of the
conditions in Item II.1 of the Acceptance Criteria are not
met.

The probability per year of an aircraft crashing into the
site for these cases (P,) may be calculated by using the
following expression:

L M
Ph=L L Gy Ny A
i=1 j=1
where:
M = number of different types of aircraft using the
airport,
L = number of flight trajectories affecting the site,
C; =probability per square mile of a crash per aircraft
movement,

for the jth aircraft,

Ni; =number (per year) of movements by the jth aircraft
along the
ith flight path, and

A, =effective ptant site area (in square miles) for the jth

aircraft.

The manner of interpreting the individual factors in the
above equation may vary on a case-by-case basis because of
the specific conditions of each case or because of changes
in aircraft accident statistics.

Values for C; currently being used are taken from the data
summarized in the following table:

Distance From Probability (x 10%®) of a Fatal Crash per Square
End of Runway Mile per Aircraft Movement
(miles) U.S. Air Carrier! General
Aviation® USN/USM! USAF!
0-1 16.7 84 8.3
5.7
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1-2 4.0 15 1.1

2.3
2-3 0.96 6.2 0.33
1.1
3-4 0.68 3.8 0.31
0.42
4-5 0.27 1.2 0.20
0.40
5-6 0 NAS NA
NA
6-7 0 NA NA
NA
7-8 0 NA NA
NA
8-9 0.14 NA NA
NA
9-10 0.12 NA NA
NA

'Reference 2.
’Reference 4.
°NA indicates that data was not available for this distance.

4. Designated Airspaces. For designated airspaces involving
military or civilian usage, a detailed quantitative modeling
of all operations should be verified. The results of the
model should be the total probability (C) of an aircraft
crash per unit area and time in the vicinity of the proposed
site.

The probability per year of a potentially damaging crash at
the site due to operations at the facility under

consideration (Py) is then given for this case by the
following expression:

Py = C x A
where:
C = total probability of an aircraft crash per square

mile per year in the vicinity of the site due to
the airports being considered, and
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A = effective site area of ore—uAt+t—of—theptant in

square miles.

Where estimated risks due to militarv aircraft activity are
found to be unacceptably high, the site may still be
accentable if suitable airspace or airway relocation shettd
be is implemented. Past experience has been that military
authorities have been responsive to modification of military
operations and relocation of training routes in close
proximity to nuclear power plant sites. (Ref. 12)

Holding Patterns. Holding patterns are race track shaped
courses at specified altitudes, associated with one or more
radio-navigational facilities, where aircraft can "circle"
while awaiting clearance to execute an approach to a landing
at an airport or to continue along an airway. Holding
patterns which are sufficiently distant from the ptant site
need not be considered (See subsection II above). Otherwise,
traffic in the holding pattern should be converted into
equivalent aircraft passages taking into account the
characteristicss—retuding—orientation—with—respect—to—the
pHarts of the holding pattern. The information in Item III.Z2
above should be used in this evaluation.

The total aircraft hazard probability at the site equals the
sum of the individual probabilities obtained in the
preceding steps.

The effectivebtant—aresds site area used in the calculations
mav exclude those portions of the site which clearlv would
not be pnart of a nlant area (e.a.. sianificant bodies of
water or other topoloaical features which would pbreclude the
location of plant structures). The applicant also mav use
an estimated effective nlant area in pnlace of the site area
(as described in SRP 3.5.1.6). However. site acceptability
would include the reauirement that a propnosed plant
effective area would not exceed this area. Otherwise. the
actual nlant effective area would need to be evaluated in
estimating the aircraft crash probability. shoutd—iactude
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IV. EVALUATION FINDINGS

The reviewer drafts an introductory paragraph for the evaluation
findings describing the procedure used in evaluatina the aircraft
hazards with respect to the probability of a crash on the site.
safety-retated—SSE. The reviewer verifies that the site location
is acceptable and meets the requirements of 10 CFR Parts 166+
§166-16-52 and 100.

The basis for the above findings may be strictly in terms of the
probabilities associated with potential aircraft crashes onsite.

If the estimated aircraft crash probability statisties—appticabte
to—the—onstte—factttes—are is such that SRP Section 2.2.3

criteria are met withott—exptictt—rconsideration—ofptant—design
feattres, then conclusions of the following type should be

included in the staff's safety evaluation report:

based—on—the—staffs As set forth above the staff has

independently verified ‘+ndependent—yeritfiecation—of the

applicant's assessment of aircraft hazards at the site that
resulted in a probabilitv less than about 10’ per year for
an accident having the potential for radiological
consequences worse than the exposure guidelines of 10 CFR
Part 100. In addition, plant sites reviewed in the past
which had equivalent aircraft traffic in equal or closer
proximity were, after careful examination, found to present
no undue risk to the safe operation of those plants. Based
upon these considerations this—experience. in the staff's
judament, no undue risk to the health and safety of the
public is present from aircraft hazard at the plant site now
under consideration. Therefore. the staff concludes that
the proonosed site is accentable for sitina a nlant of tvpe
specified bv the applicant meets the relevant requirements
of 10 CFR Parts 52 and 100.

In the event that the staff evaluation of the aircraft hazards
does not support the above basis, i.e., if SRP Section 2.2.3
criteria are not met. then the basis for acceptance is addressed
at the COL staade with respect to nlant desian. as well as site
characteristics. Specifically, the criteria of 10 CFR Part 50,
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Appendix A, General Desian Criteria 3 and 4 gerived—From—abbtying
b3 —and—-6Bc4—~criteria are annlied to a specific plant design

to be sited on the propnosed site. In such cases, H—the a
determination of acceptability with respect to protection aaainst
aircraft impacts and fires is made for the specific plant desian
in accordance with the review procedures of SRP Section 3.5.1.6.

V. IMPLEMENTATION

The following provides guidance to applicants and licensees
regarding the NRC
staff's plan for using this SRP section.

This SRP section will be used bv the staff when performina safety
evaluations of earlv site permit appnlications submitted by
applicants pursuant to 10 CFR Part 52. Except in those cases in
which the applicant proposes an acceptable alternate method for
complying with specified portions of the Commission's
regulations, the method described herein will be used by the
staff in its evaluation of conformance with Commission
regulations.

Implementation schedules for conformance to parts of the method

discussed herein are contained in the referenced regulatory
guides and NUREG.
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